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Table4.  Composition of fresh slop waste from alcohol distillery plant at Surathanee Province.

Parameters Average
pH 4.52 10.01
Temperature 9411 ‘c
COD 220,800£56.73 mg/ml
BOD 52,00011000 mg/ml
Suspended solids 2,9601147.30 mg/ml
Total solids 148,572 1 990.36 mg/ml
Settleable solids 40x%1.42 mg/ml
Dissolved solid 145,6121103.88 mg/ml
Total-N 3,038%63.43 mg/ml
Reducing sugar 7,555167.51 mg/ml
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Table 5.  Microbial counts of fresh slop waste from alcohol distillery plant at Surathanee

Province.

Microorganisms CFU/ml
Total bacteria 1.25 % 10°-2.75 x 10°
Total Lactic acid bacteria 1.75 x 10°-1.80 x 10°
Total Bacillus spp. 1.80 x 10™-2.40 x 10"
Total fungi 25-75

Total yeasts 2.50 x 10™-3.75 x 10"
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Table 6.  Change of lactic acid bacteria, Bacillus spp. and yeasts in slop waste during storage
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at 30°C.
Fermentation Lactic acic bacteria Bacillus spp. Yeasts
time (day) (CFU/ml) (CFU/ml) (CFU/ml)
0 1.75 x 10° 1.80 x 10’ 2.50 x 10’
1 2.70 x 10° 4.00 x 10’ 2.70 x 10"
3 3.05% 107 2.50 x 10’ 1.05 % 10°
5 3.45x 107 2.00 x 10’ 3.45x10°
7 2.50 x 10° 1.07 x 10’ 2.04 x 10°
9 1.70 x 10° 9.50 x 107 1.60 x 10’
11 1.60 x 10° 8.70 x 10” 1.60 x 10’

13 1.00 x 10° 3.25%10° 7.15 % 10°
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Table 7.  Change of chemical compositions of slop waste during storage at 30°C.
Fermentation COD Total Nitrogen Reducing Sugar pH
time (day) (mg/1) (mg/1) (mg/1)

0 220,800£56.73 3,038163.43 7,555167.51  4.5210.01
3 206,080145.23 3,0101£57.40 8,100177.45  4.48%0.01
5 191,360141.63 3,150168.32 7,373162.42  4.4110.01
7 117,760£41.56 3,122167.30 7,173154.35  4.4010.01
11 100,995152.47 3,066145.21 6,845163.15  4.6810.02
13 98,850154.95 3,030145.43 5,480146.85  4.5010.01
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Table 8.  Gram stain and catalase activity of lactic acid bacteria from fermented slop waste.

Lactic Bacteria Tests

3% H,0, 3% KOH Gram staining Shape
L-L, - + violet long rod
L,-L, - + violet short rod
L-L, - + violet long rod
L,-L, - + violet short rod

L, - - red cocci
LsL, - + violet short rod

L,-L, - + violet cocci
L,-Ly - + violet short rod
L, - - red short rod
L, L - + violet short rod
L, - + violet long rod
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Table 9.

Gram staining and catalase activity of Bacillus spp. from fermented slop waste.

Bacillus spp. Characterization
3% H,0, 3% KOH Gram staining Shape
B,-B, + + violet ovule
B, + - red rod
B, + + violet rod, spore forming
B,-B,, + + violet ovule
B,-Bs + - red ovule
B + + violet rod, spore forming
B,-B,, + + violet ovule
B,-B,, + + violet short rod
B,,-B,; - - red short rod
B,-B,, + + violet short rod
B, + + violet ovule
B,,-B,, + - red cocci
B..-B + + violet rod, spore forming
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Table 10. Preliminary characteristic of yeasts from fermented slop waste.

Yeasts Preliminary characteristic

Cultural characteristics of yeast Cells shape under microscopy

-y, white colony, convex, circular and entire short rod and no flagella
Y, white colony, pulvinate, circular and lobate short rod
Y, white colony, convex, circular and entire short rod and no flagella
o~ Y,,  white colony, pulvinate, circular and lobate short rod and no flagella
5~ Y,,  white colony, pulvinate, circular and lobate short rod and no flagella
Y,-Y,,  white colony, pulvinate, circular and lobate short rod and no flagella
. white colony, pulvinate, circular and lobate short rod and no flagella
8 white colony, pulvinate, circular and lobate short rod and no flagella
Y,~Y,,  white colony, pulvinate, circular and lobate short rod and no flagella
Y,-Y,,  white colony, pulvinate, circular and lobate short rod and no flagella
Y, white colony, pulvinate, circular and lobate short rod and no flagella
Y,-Y,,  white colony, pulvinate, circular and lobate short rod and no flagella
Y, white colony, pulvinate, circular and lobate short rod and no flagella
Y,~Y,,  white colony, pulvinate, circular and lobate short rod and no flagella
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Table 11. Hydrolysis of starch, fat and protein by isolated microorganism from slop waste.

Tests
Microorganisms
Starch Fat Protein
Lactic acid bacteria
L-L, - - -
Bacillus spp.
B,- B, - - -
B, + + -
B, - - -
B,,- By, - + -
B, B, - - -
B,;-B,, + + -
B,; - + -
B,;- B - - -
Yeasts
Y,-Y, - - -
Y, - + -
s Y - B -
0" Y, + + +
137 Yie - + -
5 Yo + + +
Y,, + - -
Y,-Y, + + +
Y,-Y - - -

25~ T30

+ No utilize

- Utilize
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Table 12. Growth under both aerobic and anaerobic conditions at 350C for 24 hours of

Bacillus spp. and yeasts from slop waste.

Microorganisms Growth condition (OD 660 nm)

aerobic anaerobic

Bacillus spp.

B33 0.52 0.55
B35 0.65 0.61
B36 0.44 0.38
B37 0.78 0.65
B38 0.66 0.47
B39 0.56 0.65
B43 0.55 0.49
B44 0.63 0.65
B45 0.66 0.63
Yeasts
Y9 0.42 0.52
Y10 0.65 0.67
Y11 0.54 0.43
Y12 0.75 0.78
Y18 0.61 0.55
Y19 0.63 0.58
Y21 0.54 0.57
Y22 0.44 0.44
Y23 0.59 0.65

Y24 0.63 0.56
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Figure 2. Effect of pH on growth of isolated Bacillus spp. from slop waste at 370C, 24 h.
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Table 13. Inhibition of pathogenic bacteria of shrimp (Vibrio harveyi and Vibrio

parahaemolyticus) by Bacillus spp. and yeasts from slop waste.

Microorganisms Inhibition

Vibio haveyi Vibrio parahaemolyticus

Bacillus spp.
B33
B35- B39
B43
B44
B45
Yeasts
Y9-Y12
Y18
Y19

Y21-Y24

+ Inhibition

- No Inhibition
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mei 14 gammiludiaosdanvasmn 1850 Bacillus sp. (B43) uagdad (v22) iuna
6 dlansi
Table 14.  Quality of water during cultivating of white shrimp feeding with Bacillus sp. (B43)

and yeast (Y22) during 6 weeks.

Treatment* Week  Temperature pH Salinity NH, NO, Alkaline
("C) (pp)  (mg/l) (mg/h)  (mg/l)
1 0 26 7.5 15 0.01 0.3 51
2 26 7.5 15 0.01 0.4 51
4 26 7.6 15 0.00 0.4 68
6 26 7.5 15 0.01 0.3 51
2 0 26 7.5 15 0.01 0.4 68
2 26 7.5 15 0.01 0.4 68
4 26 7.6 15 0.01 0.4 51
6 26 7.6 15 0.01 0.4 68
3 0 26 7.5 15 0.00 0.3 68
2 26 7.6 15 0.01 0.3 68
4 26 7.6 15 0.00 0.4 68
6 26 7.5 15 0.01 0.3 68
4 0 26 7.4 15 0.00 0.3 51
2 26 7.6 15 0.00 0.3 68
4 26 7.5 15 0.00 0.3 68
6 26 7.4 15 0.01 0.4 68
Control 0 26 7.5 15 0.01 0.3 68
2 26 7.5 15 0.01 0.4 68
4 26 7.4 15 0.01 0.4 68
6 26 7.6 15 0.01 0.4 51
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Table 15. The growth of white shrimp after feeding with Bacillus sp. (B43) and yeast (Y22)

for 6 weeks.
Treatment™ Week Weight (g) Growth (G)

1 0 3.51

2 5.00

4 9.30

6 12.00 3.80
2 0 3.46

2 5.00

4 10.00

6 12.83 4.12
3 0 3.48

2 5.33

4 9.33

6 12.50 3.99
4 0 3.58

2 6.33

4 11.17

6 14.33 4.44

Control 0 3.55

2 4.00

4 5.33

6 6.50 2.03
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Table 16. Immunity of white shrimp after feeding with Bacillus sp. (B43) and yeast (Y22) for

6 weeks.
Treatment™ % Survival Total haemocytes PO activity
(XIO7 cell/ml) (unit/min/mg protein)

1 70 +0.00 131£0.59° 27.99 +12.36"

2 75+0.71 131+031° 5459+ 19.35°

3 80 + 0.00 2364088 130.60 + 46,83

4 80 + 0.00 250+0.61° 232.67 + 63.24°
Control 80 =0.00 1.39 z031* 27.14 +645"
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